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(54) PLAYING CONTENT DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a playing content 
display device which can securely display playing contents in 
a desired display style. 

SOLUTION: The playing content display device has a readout 
means of reading display information indicating a display style 
of playing contents out of a recording medium where playing 
information having the display information and pieces of 
sounding indication information indicating the sounding of a 
musical sound is recorded, a reproducing means of reading the 
sounding indication information out of the playing information 
and reproducing it, and an output means of outputting playing 
contents corresponding to the reproduced sounding indication 
information in the display style based upon the read display 
information. 
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* NOTICES * 

JPO'and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Display information which directs the display mode of the contents of a performance, 

Two or more pronunciation directions information that the pronunciation of musical sound is 

directed 

The medium which recorded the performance information which ****. 
[Claim 2] 

Said display information is the medium which recorded the performance information according to 
claim 1 currently embedded at the header. 
[Claim 3] 

Said display information is the medium which recorded the performance information according to 
claim 1 currently recorded corresponding to each of two or more of said pronunciation directions 
information. 
[Claim 4] 

The readout means which reads said display information from the record medium which records 
the performance information which has the display information which directs the display mode of 
the contents of a performance, and two or more pronunciation directions information that the 
pronunciation of musical sound is directed, 

An output means to output the contents of a performance corresponding to said read 
pronunciation directions information in the display mode based on said read display information 
The contents display of a performance which ****. 
[Claim 5] 

Furthermore, the keyboard in which an output of the performance signal according to 
performance actuation of a user is possible while having two or more keys and having the display 
mode of two or more of said keys which said display information shows, respectively, 
An input means to input a performance signal from said keyboard, 

The contents display of a performance according to claim 4 which has said read performance 
information and a performance evaluation means to compare said performance signal inputted 
and to evaluate a performance of a user, 
[Claim 6] 

The readout procedure which reads the performance information which has the display 
information which directs the display mode of the contents of a performance, and two or more 
pronunciation directions information that the pronunciation of musical sound is directed from a 
record medium, 

The output procedure which outputs the contents of a performance corresponding to said read 
pronunciation directions information in the display mode based on said read display information 
The program for making a computer perform the contents display procedure of a performance of 
****(ing). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention is used as the storage and the contents display of a performance of performance 

information. 

[0002] 

[Description of the Prior Art] 

The beginner of keyboard instruments, such as a piano, may not understand correspondence 
with the note and each key of a keyboard which were written to the score in an instant. 
Therefore, while matching the pitch names and color of a note of paper, there are some which 
made correspondence relation between a pitch names and a key intelligible also for a beginner by 
coloring the same color also as each key of a keyboard. [ of a score ] 
[0003] 

[Problem(s) to be Solved by the Invention] 

It is very difficult to display the note which should carry out a current performance on a display, 
or to evaluate a performance of a user by what was colored the note of the score of paper as 
mentioned above. Moreover, it is not easy to manufacture the colored score, either. Furthermore, 
the colors corresponding to each key may differ for every manufacturer of a keyboard. 
[0004] 

The purpose of this invention is offering the medium which recorded the performance 
information which can specify the display mode of the contents of a performance clearly. 
[0005] 

Moreover, other purposes of this invention are offering the contents display of a performance 
which can display the contents of a performance in a desired display mode certainly. 
[0006] 

Moreover, the purpose of further others of this invention is offering the contents display of a 
performance which can make a performance practice intelligibly also for the beginner who cannot 
read a score etc. 
[0007] 

[Means for Solving the Problem] 

According to one viewpoint of this invention, performance information has the display information 
which directs the display mode of the contents of a performance, and two or more pronunciation 
directions information that the pronunciation of musical sound is directed. 
[0008] 

Moreover, according to other viewpoints of this invention, the contents display of a performance 
has the readout means which reads said display information from the record medium which 
records the performance information which has the display information which directs the display 
mode of the contents of a performance, and two or more pronunciation directions information 
direct the pronunciation of musical sound, and an output means output the contents of a 
performance corresponding to said pronunciation directions information which read in the display 
mode based on said display information which read. 
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[0009] 

[Embodiment of the Invention] 

Drawing 1 is the block diagram showing the hardware configuration of the contents indicating 

equipment 1 of a performance by the example of this invention. 

[0010] 

RAM3, ROM4, CPU5, external storage 7, a detector 8, a display circuit 10, the sound-source 
circuit 12, the effectiveness circuit 13, MIDI interface 16, the communication link interface 17, 
the printer output circuit 21, and the luminescence control circuit 23 are connected to the bus 2 
of the contents indicating equipment 1 of a performance. 
[0011] 

A user can do various setup using two or more panel handlers 9 connected to a detector 8. If a 
rotary encoder, a switch, a pad, a fader, a slider, a mouse, the keyboard for an alphabetic 
character input, the keyboard for a performance, a joy stick, a jog shuttle, etc. can output the 
signal according to a user's input, what kind of thing is sufficient as the panel handler 9. 
[0012] 

Moreover, the Softswitch displayed on the display 11 operated using other handlers, such as a 

mouse, is sufficient as the panel handler 9. 

[0013] 

It connects with a display 11 and a display circuit 10 can display various information on a display 
11. For example, the contents display 111 of a performance and the judgment result display 112 
which are mentioned later are displayed on a display 11. A user performs performance practice 
etc. with reference to the contents display 111 of a performance displayed on this display 11. 
Moreover, a display 11 may be constituted by connecting an external display. 
[0014] 

Moreover, a touch panel can be used for a display 11. In this case, directions of a user are 

inputted when a user pushes the switch displayed on a display 11. 

[0015] 

External storage 7 is connected to a bus 2 through the interface including the interface for 
external storage. External storage 7 is for example, a floppy (trademark) disk drive (FDD), a hard 
disk drive (HDD) and a magneto-optic-disk (MO) drive, a CD-ROM (compact disk-read only 
memory) drive, a DVD (Digital Versatile Disc) drive, semiconductor memory, etc. 
[0016] 

To external storage 7, a program, performance information, etc. for realizing various parameters, 

various data, and this example are memorizable. 

[0017] 

RAM3 has the working area of CPUS which memorizes a flag, a register or a buffer, various 
parameters, etc. To ROM4, the program for realizing various parameters and a control program, 
or this example etc. is memorizable. In this case, there is no need of memorizing a program etc. 
to external storage 7 in piles. CPU5 performs operation or control according to ROM4 or the 
control program memorized by external storage 7. 
[0018] 

It connects with CPU5 and a timer 6 supplies a basic clock signal, interruption processing timing, 

etc. toCPU5. 

[0019] 

The sound-source circuit 12 generates a musical-sound signal according to performance signals, 
such as a MIDI signal supplied from the MIDI device 18 grade connected to the performance 
information MD, the performance handler 15, or MIDI interface recorded on the external storage 
7 grade, and supplies it to a sound system 14 through the effectiveness circuit 13. 
[0020] 

The effectiveness circuit 13 gives various effectiveness to the musical-sound signal of the 

digital format supplied from the sound-source circuit 12. 

[0021] 

A sound system 14 changes and pronounces the musical -sound signal of the digital format 
supplied to analog format including a D/A converter and a loudspeaker. 
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[0022] 

It connects with a detector 8 and the performance handler 15 supplies a performance signal 
according to performance actuation of a user. In this example, the keyboard for a performance 
(classification-by-color keyboard) is used as a performance handler 15. 
[0023] 

When it has the light-emitting part with which a classification- by-color keyboard consists of light 
emitting diode of three colors of RGB, the luminescence control circuit 23 is connected to the 
performance handler 15. The luminescence control circuit 23 controls the light-emitting part of a 
classification -by-color keyboard based on the display information DT and DE on the 
performance information MD mentioned later. 
[0024] 

When using the keyboard colored the color which the display information DT and DE on the 
performance information MD mentioned later beforehand shows as a classification-by-color 
keyboard, and the same color (it is molding etc. with the resin which sticks paint, printing, and a 
color seal, and with which the coloring agent was mixed), the luminescence control circuit 23 is 
omitted. 
[0025] 

It can connect with electrohone, other musical instruments, an audio equipment, a computer, 
etc., and MIDI interface (MIDI l/F) 16 can transmit and receive a MIDI signal at least. MIDI 
interface 16 may be constituted using general -purpose interfaces, such as not only the MIDI 
interface of dedication but RS-232C, USB (Universal Serial Bus), IEEE1394 (IEEE 1394), etc. In 
this case, you may make it also transmit and receive data other than a MIDI message to 
coincidence. 
[0026] 

The MIDI device 18 is an audio equipment, a musical instrument, etc. which are connected to 
MIDI interface 16. The gestalt of not only a keyboard instrument but a stringed instrument type, 
a wind instrument type, a percussion instrument type, etc. is sufficient as the gestalt of the MIDI 
device 18. Moreover, what [ not only ] built sound -source equipment, automatic performance 
equipment, etc. in one body of electrohone but each is equipment of another object, and may 
connect each equipment using means of communications, such as MIDI and various networks. A 
user can also input a performance signal by performing this MIDI device 18 (actuation). 
[0027] 

Moreover, the MIDI device 18 can be used also as a handler for inputting various data other than 

performance information, and various setup. 

[0028] 

It can connect with the communication networks 19, such as LAN (Local Area Network), and the 
Internet, the telephone line, and can connect with the server computer 20 through this 
communication network 19, and the communication link interface 17 can download the program 
for realizing a control program and this example from the server computer 20 in external storage 
7 or RAM4 grades, such as HDD, performance information, etc. 
[0029] 

In addition, not only the thing of a cable but wireless is sufficient as the communication link 
interface 17 and a communication network 19. Moreover, you may have both sides. 
[0030] 

The printer output circuit 21 generates the score data for printing by the color printer 22 based 
on the display information DT and DE included in the performance information MD mentioned 
later and the performance information MD. The generated score data are printed as a color 
score by the color printer 22. The color scheme of the note displayed on the color scheme and 
display 11 of the note of a color score is the same color scheme, as long as it is based on the 
same display information DT and DE. 
[0031] 

Drawing 2 is a conceptual diagram showing a format of the performance information MD by this 
example. The performance information MD is the automatic performance information based on 
for example, an SMF (Standard MIDI File) format. 
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[0032] 

The information in connection with the whole performance information MD, such as a data 

format class (the SMF format 0, 1 grade), is usually recorded on the header. 

[0033] 

The performance data RD are real performance data for [ which will set an automatic 
performance ] twisting, and event data (it is only called an event below) and the timing data (it is 
only called timing below) which are the timing which processes these event data are recorded. In 
addition, for example, the tone setting data which are data for setting up the various playback 
modes at the time of each PERT's (truck) rebirth as initialization information, sound-volume 
setting data, the II Tempo setting data, etc. are recorded for example, on 1 vibrant-tune eye of 
the head of the performance data RD. 
[0034] 

Timing TE is data showing the time amount which should process the various events expressed 
by event data. The processing time of an event may be expressed with the absolute time from 
performance initiation or vibrant tune initiation, and you may make it express it with the relative 
time amount which is the elapsed time from a front event. 
[0035] 

Event data are data showing the contents of the various events for reproducing a musical piece. 
The setting event for setting up the playback mode of musical pieces, such as the note event 
(note event) NE which expresses directly the note related to generating of the musical piece 
which is the combination of a note-on event and a note-off event shown in drawing 2 (B), the 
pitch change event (pitch bend event) which is not illustrated and the II Tempo change event, 
and a tone change event, etc. is contained in an event. 
[0036] 

A pitch, sound volume (velocity), etc. are recorded on each note event. In addition, what gave 
pronunciation length (gate time) data to the note-on event is sufficient as a note event. 
[0037] 

Drawing 2 (A) is an example at the time of embedding the display information DT at the header 

HC of the above performance information MD. 

[0038] 

In this example, the display information DT which determines the display mode of the note of 
each pitch names in Header HC is recorded. In this example, the color table CT which memorized 
the color which displays two or more pitch nameses and each pitch names as display information 
DT is recorded. 
[0039] 

The pitch names recorded on a color table is a pitch names for example, in 1 octave. In this 
example, as shown in drawing, the color scheme (red, yellow, green -- ashes) of a pitch names 
(C, D, E--B) and each pitch names is related with each pitch names, and is memorized. In 
addition, the pitch names of two or more octaves and the color corresponding to them are also 
recordable on the color table CT if needed. 
[0040] 

Thus, when determining the display mode of the note of each pitch names beforehand and 
embedding in Header HC as a color table CT, it lets one music of the whole (music whole 
expressed with the performance information concerned) pass, and has common display 
information (color information). 
[0041] 

As a color table CT, if it embeds at Header HC, although the display mode (color) for each note 
event of every is uncontrollable, the amount of data of the performance information MD can be 
small stopped like the example shown in below-mentioned drawing 2 (B). Moreover, the color 
scheme to each pitch names can be changed easily. For example, in the equipment which has 
the classification-by-color keyboard of a different color scheme, also when reproducing, it can 
change into a color scheme easily. 
[0042] 

Moreover, the performance information MD on an emergency which has the display information 
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on this example simply can be created by embedding the color table CT of this example as 
display information DT in the header of the existing performance information. That is, the 
performance information MD which has simply the display information corresponding to the 
device which a user owns can be created by using the color table CT corresponding to the color 
scheme of the classification-by-color keyboard which a user owns. Moreover, when the user has 
the keyboard which can change a display mode (color scheme), the color scheme of a keyboard 
can be changed into the color scheme for which a user asks very easily by using the color table 
CT of the color scheme for which a user asks. In addition, a color table may be made to 
remember it to be performance data division at the head of the performance data division 
instead of the distinguished header HC. Substantially also in this case, it is possible that it has 
memorized to the header. 
[0043] 

Drawing 2 (B) is an example which records the display information DE as event data for every 

note event NE in the performance data RD. 

[0044] 

As shown in drawing, the display mode (color) of the pitch names corresponding to the note 
event concerned is specified by the timing TE of this note event, and this timing TE' to each 
note event NE. For example, the display information (red) DE is recorded on the same timing TE' 
as the timing TE of note (event C) NE which directs the pronunciation of a pitch names "C." If - 
TA is described by absolute time to timing, it is TE=TE' here, and it is TE'=0 if described by 
relative time amount (good also as timing not only this timing but still completely near). If it does 
in this way, color specification can be carried out according to an individual to all the note 
events currently recorded in the performance data RD. Whichever of arrangement before and 
after a note event and display information may be a front 
[0045] 

In addition, although two above-mentioned examples showed the example which gives the color 
name information being "blue", being "yellow", and "it is green" as a display mode (color 
information), the mere numeric value and mere notation corresponding to a color name may be 
used (for example, blue = "1 ", yellow = "2", etc.). Or you may make it give color information 
about each color of RGB by the brightness information which shows the brightness of 
predetermined phases (for example, eight steps, 256 etc. steps, etc.). If it does in this way, each 
display can reproduce the same color certainly. Furthermore, the brightness of color information 
can also be changed according to II Tempo set up for the performance information MD, such as 
sound volume of each note event NE. 
[0046] 

About a chromatic key, it is altogether good also as black and somewhat good also as a deep 
color in the same color as a white key (for example, C** is deep red etc.). Or another color may 
completely be specified. 
[0047] 

In addition, you may make it the color schemes of each pitch names differ for every performance 
information. Thereby, according to level, a color is changeable like the color for for example, 
beginners' class persons, the color for middle-class persons, and the color for upper persons. Or 
when color schemes differ according to the class of keyboard, the display which matched the 
keyboard is attained by choosing the performance information to which the suitable color was 
set for every class of keyboard (for example, the performance information for keyboard A, the 
performance information for B, etc. are prepared separately). Or into performance information, 
the color setting information that plurality differs may be given and suitable color setting 
information may be chosen for every class of keyboard. 
[0048] 

Moreover, the performance information MD which combined the two above-mentioned examples 
may be created. In this case, the color scheme which serves as a default on the color table CT 
of the display information DT in Header HC is specified, and it is the color from which a default 
color scheme differs using the display information DE individually or temporarily, and it becomes 
possible to display a note etc. 
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[0049] 

Drawing 3' is an example of a display of the contents of a performance based on the performance 
information MD by this example. 

In this operation gestalt, it is made to display the contents of a performance based on the 
performance information (note event) for originally directing pronunciation. Of course, 
pronunciation based on performance information may also be performed in accordance with the 
contents display of a performance. In addition, in fact, each note is color display, and each key is 
illuminated or colored with color light. 

The part of the color in drawing is parenthesis writing, and shows the color scheme to a part or 
its near concerned. Moreover, although the example an indicating equipment (display) and whose 
keyboard are one is shown by a diagram, the display and keyboard according to individual may be 
used. 
[0050] 

The contents (score) display 111 of a performance and the judgment result 112 are displayed on 
the display 11. In addition, the judgment result 112 can be omitted when not performing a 
performance judging. 
[0051] 

The contents display 111 of a performance displays 111n of notes corresponding to the note 
event NE of the performance data RD ( drawing 2 ) on a musical score. The current position of 
the performance data RD is shown by the line pt showing the current position. Next, Pointer nn 
is arranged on 11 1n of notes which a user should perform. Moreover, the fingering information 
FN can be displayed on 11 1n of each note. The fingering information FN displays the number 
corresponding to each finger in 111 correspondingn of notes and the corresponding same color. 
In addition, the fingering information FN may be omitted. 
[0052] 

11 In of notes moves to the left from the right, as the arrow head of a broken line shows with 
time amount progress. 111n of each note is expressed as the colors (green, blue, purple, sour 
orange, etc.) by which parenthesis writing is carried out to the bottom of each note. This 
foreground color (color scheme) is directed for the color table CT of the display information DT 
on drawing 2 (A), or the display information DE on drawing 2 (B). 
[0053] 
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[Drawing 41 
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a^lelSSl 0 tt , f^7*l/^l ltc^MSn, SlllS^f-f X/U^ l IKS*** 

c ttfTti, w * tf , iat?iSfi§sii 1 1 a w s « % s ^ 1 1 2 a , 

7 U ^ 1 1 IcSS^nS, a-f u © -r -f 7 7 U^f 1 1 C8i?n5i#rt§IS 1 

i 1 * # s$ l t , »t*«iB3*fT3. * fc » f^xyi/^i i tt > Jtgiicg^8i4gi 

[001 4 ] 

£ fc , r-fX^b^l lie, ^ 7f^Uwl/^I^5Ci:A^'f 5„ c © t§ £ tt , f^XT' 

u i i±ica^?n^7^-y^^^a--9 s ^ffl-rc^ic < fc'3n.-- , f<D^^^A73?n« 

o 

[0015] 

ftgBlBttSB 7 tt> fl.a5tettSBE©'l'>*-7x'('7£#^ ^ © ■< > * - 7 x X * 

ft Lt/a 2 ^0i5f2HgB 7 tt, 0>jx.tt7D'ytr (sfijsai) f^xn* 

5^7 (FDD) , A-Kf^xn'7^7 (HDD) . ftfi£f(x -r 7 * (MO) 

7, CD-ROM (ay/^bf ^7*-'J-H*>'J-f ^«U) Kv-f7, DVD (D 

igital Versatile Disc) F7-f7, 

[0016] 

fl-SPfBHSB 7 tc tt, <gt&i\=7 *-9 . Sfflr-*, R tf * H 86 n * H 91 "T 3 fc * © 7 a 
[00 17] 
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R A M 3 (i , 7^', Rli^v y 7 , & ffi 7 * - 9 % IBfil t 5 C P U 5 <D 9 

— * y{fiiJ7%f t5. R0M4tli, Sffi/Sv^-^RtffliiJffliyn^A, X a # H 

SfcT, ^SUSBIgSIS 7 KlEfi-T t&Kttllrt. CPU5IJ, ROM4Xli« ft 12 tl 8 

e 7 k te n « n r ^ a i 7 n v ? l m t «£ ^ , »ntxtt*j»*fTd. 

[0018] 

Nv6li, CPU5i:»«ihT*D, S**o-y U ?> &#«IS * -f S > 

[0019] 

III! l 2 tt, flSPIEISSB 7 ItcEISftfellflllM D, l 5XttM I 10 

d i j - 7 x xicmmz titzu i d i $ g§ i 8f*^«^fn5M i d 

SlISlI^lcjSUTSS^MfcSEJSL, $S HEI 88 1 3 £ /ft T , ^ > F X f A 1 4 le « 
[ 0 0 2 0 ] 

SdSlalSgl 3a, ©iilelgSl 2 6 ft I S ft 5 t 5/ * ;U j£ © £ ff ft € ic § | $ £ * 4 * 
5. 

[ 0 0 2 1 ] 

f^F->Xfil 4a, D/A£$§8&tfXt?-#££&, ft|*ft*-fS>*;HBS© 

[ 0 0 2 2 ] 20 

S^lfff 1 5B, ^ m ID fg 8 tc&^S ft, a-1f ©»»»fflc«e^, jsS H « *t £ « & iT 
5. *fS*ffilTMi, ftl*ft?l 5fcUT, SSi?ffl<DM *<ffi^£ftT</> 

o 

[ 0 0 2 3 ] 

mes 2 3 mmmtt? 1 5 icg^sftSo «)twwisitt2 3tt, »5Sf*»mii«MD 
©a^*fBDTXttDE»c*^*e»^««oajtfflj*»j»"r*. 

[ 0 0 2 4 ] 

*fe (IS, Siffll. fts/-;i'*a!i«, »fefc*iHf fcin?J«St§) Sftfc»«*JH^* 30 
I £ 14 , 58ttiH»lHl§&2 3»i, iif B& £ ft 3 o 
[ 0 0 2 5 ] 

MID IO^-7i^ (MIDI I/F) 1 6 a , 7 £ g§ , * <D fti <D g 88 , 

$88, z > v * - & miazmT* z % t> <d? & $ , '>& < ttM i d i m^zm&m-ez s 

tCT'£5o MI D l^y?-7i^XI 6 tt , f ICM I D W - 7 i 7 5 
f\ RS- 2 3 2 C, USB ( =L - - ^ )l • </ U 7 )V • X ) , IEEE 1 394 (7 

-< h y y ;i/ -< - l 3 9 4) f oiaioi'y^-7n'x^ffl^TISllt , U:i/\ coif 
£ , M I D I * v •fe-^Wfl.Or - * * fcRJBffc&gfBT 5 «fc 3 IC L T t <fc „ 
[ 0 0 2 6 ] 

MI D I ft 88 1 8 14, MI D 10^-7x^1 6fc»|gSft*g»l8BRtf3iS&^"e 40 
^. MIDIIII 80«S8tt*»*8ElB&*\ &;£88* 7, m 88 * 7 , *T* 

i*-f «fcv> 0 *fc, ^jg^B^ i tdiassBii^ i ocom?3Nt8$ft ic rt 

lLftt»OKl6f, * ft ^ ft # B'J {* © g E T' & 0 , M I D I F 7 - O il 

fflfg^ffl^TSSl^gitStiOT'feoTt^^o a - -tf a , lOM 1 D I tt » 1 8 

(*ao r * c t i o mmm^o ktizft ? c t c t 1 5. 

[ 0 0 2 7 ] 

S fc, MIDIIII 8tt, »Sfl»JS«no*lf-i'Stf#lS£*Ai , r5ftJ&0* 
[ 0 0 2 8 ] 

ilO?-7i-fXl 7 a, LAN (a-A;l/l'J7^7 1-7-*) ^-f h 50 
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T\ tf-7<3 Vfcf a-* 2 0 i:8iB£L, H D D^^gPtatl^ffl 7 , Xli R A M 4 IfilC, 
• HIIBVt^^va- FT* c fctfT**. 

[ 0 0 2 9 ] 

ft * , il-f^-7iOl 7RQ*i§«*-yh7-*l 9 a , fcaofc©^^*** 
ft £ £ 35 7? £ fit ATl/^T fc £<^o 

[ 0 0 3 0 ] 

•/•j >^ tu^iHiss 2 i fcjB-r § a»««M d s5#is$sm d tc-g $ n*«jstit« d 

TXttDEKltJt, *5-7y>*2 2T91*ITSfca0*»7 f -**£j«T5. 10 
LfciSSKx-^tt, 7b7-7 ,| J>22 2T*£7-3glii:LT, fll gij ? ft * „ A 7 - fg <0 
ll?OB&Rtff^7'l/'n llcSt^£*-i?>gfr<Dg2ftf;i, P*l-©a*1S!«DTXttD 

[ 0 0 3 1 ] 

0 2 »4 , **JS«|fcJ:*»9l1ll«MD07*-V>j;h*g"r«^BIT**. «#1f^MD 
11, MxlJSMF (Standard MIDI File) 7*-V7H:*llft, 

[ 0 0 3 2 ] 

'N <y 2" K fcj; , iim, x-*7*-v-yM!^ (SMF7t-?7hO, 1 I) H O ft S 1f 
*MD^ftKBJt>*1»*«<|2»*nTV>*. 20 
[ 0 0 3 3 ] 

St^x- 2 r d e»jSl#%i5i: ? ft 5 feftoHSS'T-^T?* o , -Y^yhx-^ ( 
KTiC^'Oht'f*) i:, R-f * > h x- 2 * MT « * -f 5 > ^t-J 5 * -f 5 > ? 
r-* (J.XT#t^^;yyi:if^) tfEI«<in>«, ft fc , iS#T-£RD<DftIf(D 
. ffil *. tf l BP B tt » WJfl»^1f«i:LT» § ^ - h (rrv)) OBS^OglSi 

[ 0 0 3 4 ] 

n-fes. -y « y h o m m m a > ffisrajfc^asrajfcfr&otew^raTaLTfei^L 30 

[ 0 0 3 5 ] 

>mc«, 02 (b) ic^-r / - h * < y 1- t / - h * 7 -r^ > foi&*ts §^ 
\&<D%3LKmmm&T sgfittmt^tt'C ^y h (s-yjo h) n e t > hsu*^ 
^•yffi>;;^n (^vf^yFV'^F) . r- > # x x > ->* ^ ^ > h > § ft f - x 
y^-f^vhftifoieittoii^ssaiftif^Rg-rsfcfeoifts-f^vhJb'dsnso 

[ 0 0 3 6 ] 

/-i— c-oMiz-h^v^yMc^fi ( y - h i» -r a ) x - 1? * if fc t. © ■? 40 

[ 0 0 3 7 ] 

02 (A) ti , ±E©J:3ft»£1ll«MDfl!)'\y*HC»C, S /Ts tS $B D T £ if & & A, f£ Jf 
[ 0 0 3 8 ] 

ntv>s. *2SiHM?«, iStkIhIsd t h it, ssot*}:, * n € n © e * * a * t 

Sft*IBHLfcft-r-7';l'C T *< e ii $ n T V> s . 

[ 0 0 3 9 ] 

fer-7;l/»cEST5W«fi, 0>J * f£ , i*^2-7F*g©^;&-C*;&£>„ * H 88 0!l T* « > 0 50 
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lC^f«fcdfC, g£ (C, D, E-B) &^£©ffife S!> tf**f«K 

HI tttt'&tiTEttSttTt^*. * * , ft r - 7 ;U C T £ it , & B C IS U T , 2 * * * - 

[ 0 0 4 0 ] 

Hffg (&1IHR) 
[ 0 0 4 1 ] 

fef-7;l/CTHT, ^->^"HCtcai6jityi:, & iE © II 2 (B) tc ^ M cd «fc ^ . 

ffl^coy- h-r^y h ctvm^m® (ft) **«»■*- s c st^tsiaMD 10 

[ 0 0 4 2 ] 

& ty c £ ic J; if«olB*ic*^|jt«j©a^1l!«*Wrs»iHS«MD*ffiSrSi:i: 

D*ftjar*c t*'ft s, sfc, a - if # , ssii (Eft) ^^Hwr^^ass^w l 

Ti^Slpli, a-+fc>mS-rsEfe©fer-7;UCT^fflv^5c:i:lc<J;^> If » K IB ¥ 20 

C <D if £ t , $ X Kl lc ft , 'N'yJfKlSlLT^Silf xSufc^T'f 5. 
[ 0 0 4 3 ] 

02 (B) fcU f-nDficy-K^^FNES IDE^^^F r- 

[ 0 0 4 4 ] 

yTEtl^^y^TE' T*, Sli/-h'f'<>H:»J£t5f*oai8I (ft) * 
itts, ffy *. ar , t « rcj <d s / - h ■< v (O NEo^sy? 30 

-*tf*6ftBf|igT'E3£txT^;fc5TE = TE' fflJ*WHB'eiBiS«tiTV'»fc6, 
TE' = 0T$5 (ftfe, ^^KW*^5y^K:l86-r, LTtH 1 ) 

IB BUtc ft J| £ £ t 3 # T- £ 5 „ /-h^>bfc£*1SfB0fi&EStt255tffli"e 

[ 0 0 4 5 ] 

4*, 2 ooffy-ptt, a^iitt tit, rwj rnj r«j t^ofcfe 

r 1 J , H = r 2 J #) o RGBcD^fetCO^T, m^lSPg (09 * tf 8 SK, 40 

N E © g » I? X ft , S*W«MDTS£*nT^ST:'#^fcJSi;Tfe1*«<0»ft*g{fc 
[ 0 0 4 6 ] 

[ 0 0 4 7 ] 

18 # ffl © ft , * *S # ffl © ft , J:»«fl!Ofii:i>5J:5K. U"OI/fc£i;T&*g*.fc!>-r 50 
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u*-Mc® - Wftfetfl8£2ftfc®^1S$fi£jIft1-£C £KJ; 0, M8lt^^Lft«iS 
tfSI*6teft« (W*tf, m&&® A ffl©iS#1S ft. Bffl«D»«*«42*JJ<rKffltLT 

[ 0 0 4 8 ] 

HCrtfflggtfiDT0&f-7;KTT*f7t;l/hi:4 5Efe^ig£l. ffl BJ £ X tt - 

^WKa^istfiDEtcfeo, r 7 * /i/ h © £ a t it m ft « ft t > § ft § * a w s # a c £ 

[ 0 0 4 9 ] 

m3it. *naspfc±«iasis*HMD»i:ar5<a*rtsoa^o-ffin?*So 
# n ss ffi ic & v ? **«5i^*}g^-r s fctocDM^it fa (s-h-<^>h) 
^Tamfl«o*«*tf 3 * 5 t ltv*. fc-s^A,, n * is $s t s < « & , 

MSfcfcto^Tfr-aTfcftl^. ft *5 , £ R (c fi . ft # ft (i , *5-«ST*9, £ ft ft 

h**7-©w#«:» aRfflmxtt*ojS«K«s3iii»ffT, © e ft * * f 0 * fc , it- 

[ 0 0 5 0 ] 20 

f^7"Kl 1 S^l 1 1 &tfW«»S* 1 1 2tf*««tiTV 

*o ft*, f^^s i i 2«, »*ws*ff *>ft v**«, *wr* t t#?t *. 

[ 0 0 5 1 ] 

^^rt^g/Txl 1 1 #J*.l£, Slf-i'RD (02) ©/-H"^>hNE»Cj**5-r 

ns, tfc gg^i i i n © ± k « , ajgis«FN*«^-r«ci:A^TS«o a » is fa 
FNa, tai *. tr , ftjgK2tjs-rs##£»jc*s^fti i i n tm&-em*? Zo ft & , 

[ 0 0 5 2 ] 30 
*ftl 1 1 ntt, BSISfliE i: i: t> fc, ««©^9lT^fJ:3Ctr^6£Kg!l!i , r*o fte 

rf i i i ntt, jenjehoe^FoTKjgaiff* snt^%6 («. », it) ua* 

Jtl5, COSSft (Eft) tt , A , 02 (A) OgglflDTiO&f-^/K TX 
tt , 02 (B) 0*gi«DETtw«n5t>07ft*. 
[ 0 0 5 3 ] 

[ 0 0 5 4 ] 

ft^tt^ffil 5 k « , »£flt$HMD»«:££tl5&3*1&$RDTXttDEfcHi;E6 ( ^ ft 1 

i i n t n i: be ft ) THattxtt*fe2ftfca**rL. ft si © * ft tc is u it m m m * (s - 40 

h-f^^hNE) Z>o a - +f {i , T-fX^l/^l 1 Kassnssirt^is 1 

1 1 *#B8 LT, ig#T -<£gft 1 1 1 n t^ffifeOl^ifftS. 
[ 0 0 5 5 ] 

ftfc, iSifff 1 5tf, R G Bfgft2V F (58it») 1 5LmT^«^li, 

g^ttui 5k©^n€tx(Da (est) «, &t*$o, »*au 1 5L^6©jttcj;9, 

»»*iMDE^Slft««»||iDTXBDEkBi;Eft ( * ft 1 1 1 ntHUIBft) K 

ft * 0 

[ 0 0 5 6 ] 

« Jt » 1 5 L 14. '> ft < i: 3 ft (RGB) ©f8ft£V*-K*>c.ftD, tt £ IN 411 M D C 
£*ft*a;S1»«DTX«DET»**ft*fe©3fcTMl 5kO|*H»tS, ft ft © 50 
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[ 0 0 5 7 ] 

a/TT*f 5t©f8tl(f« 20i?fttOTtfi^. * (0 « * fit , & ^ ft (/-h-T^^ 
h) fcStfS-T «D T Xtt D E C it AST 5EfeTSSt5. 

[ 0 0 5 8 ] 

^@T'$5, ft * , C © 09 T « , 18 Jfc SM 5L (03) 5Wt5ii8H 5 * ffl ^ T ^ 

So 10 

[ 0 0 5 9 ] 

illlMDIi, 0!*.tf» H 1 ©^aPiHItSSB 7 *Cl311«nTfi 0, a.-* cOJi^tc <fc 

ifx»l 1 U fetftf SSSSfi I 5, lt«W3£« 5 l tcttttS ft *. 
[ 0 0 6 0 ] 

k ^ ffi i i i a: , ^^^ftsia^if^MDtcs-^t, 01 * «\ 0 3 tc f j: 9 1 , mm ft 
8o«i*ff5. a - if a , a a* « 1 i i Kaisn*amrtS4#sai/T, s # # & « 

a^gpi i ifc**sft*»i*rt8fcrauE6Ta^;&5-3fc*!iHtfi-s. 
fetfttsisigBi 5B, a. --if CD am a ff c is i: t , R**if*tt 20 

Rues 5 1 t«*sr «. 

[ 0 0 6 1 ] 

JfcKffl^aP 5 1 »i, m^SftSiHStf^SMD^y-l—C^yhNEtfe^ttSlffigHl 5 

-ss-r sights, *jraWL, «j«-r* (xan 

feLft^) . cCT'iDflJ^Si (?#J&) tt, ISa*3^aPl 1 2tC0t*&2ftTS*£ft3o 

ft ft , a--tf©ii#©if9J^*Saa, /-h-fOKD-S^-BcJStt-pft^ tt ft 2 ^ 5 

o 

[ 0 0 6 2 ] 30 

15 1^ 0 1 (0 C PU 5TfT3*3S^ffflfc<k8»f*rt£»wffla0-0«*»t-7n-f- + 

[ 0 0 6 3 ] 

05 (A) tt, 02 (A) lC^T«SffiilMD«:fflV^SJi'&(D7D-^+- hf$5„ 
[ 0 0 6 4 ] 

XT77SA1T', M*rtM3*«lS***-hL, Xt-^SAZICT, jH#1f^MD 
0'N«y^»cai6a*ftTV*«^1flBDT*Ay7r5SFK«[*W-r. 

X x 7 S A 3 T' , ^ 7 7 7 lcl& tli L fcgifSJ D T ©fef - 7/1/ C T ?:l^f - 7 40 

So 

[ 0 0 6 5 ] 

Xf'?7S A 4TB, ifiil1II«MD^6^@0*-r5>^0>'-h-l'^yhNE*K*W 
t. Xf'>7SA5T*li, 77"S A 3T'i^ LfcS^f-^/^tiLT, Xf 7 7 

SA4?R*(Hlft/-h-f<VhNElL»)EtS»5flS (0U*. fcf , W «F , 31 Jit fit 
) (Om^mU (litf, BH ) Xf y7SA6ftt, Xf 77SA5fftJ 

Lfc«^ffi1iteS^ty-hl'^>hNEtC»jS-rS^#rtS^f r ^X7 , H' 1 1 

rt^a^gpi 1 1 f csits. 
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[ 0 0 6 6 ] 

7f^SA7Ttt, »gf - * M D ttjfcf 5fl ff»7 LfcfrSfrfcfJWT 5. 871 
T ^ ft ^ t fj »T L £ if £ > NOOj5WTSt*3K» Xfy^S A4ICI5, » 7 L fc 
« ft , YESc0^9]T*^1-7.r-yySA8tCjt^, mm?i®%.*&M* %£7 t S . 
[ 0 0 6 7 ] 

[ 0 0 6 8 ] 

05 (B) It, mz (B) lC^T?Hif1fffiMD£ffl^SJi£cD70--^+- H'£5, 10 
[ 0 0 6 9 ] 

Xf'^SBlTIi, ««l«J8«S»ltX*-H, Xf77SB2tCT> fiiI#1i*BM 
[ 0 0 7 0 ] 

XT7/SB3f«> »i!1t«MD3!>»6, Xf 7 7* S B 2 T*M* Hi I /i / - K ^ > h N 
[ 0 0 7 1 ] 

X7f 77"SB4T'(i, Xr y 7 s S B 3 T'$£ lft««i«Ei^ * . / - h f « > h N 
EK»f5t5»Srt8*f-f 1 l<DiS#rt§S^g|3l 1 mc«3?T«. Xte . 20 

[ 0 0 7 2 ] 

Xt7^SB5T'B, »S7*-*MDK*HSf*ltt^87Lfc^S3!P*|iJR-rSo 87L 
T V> ft V> i: JpJ »f L fc ^ tt , NOC^EPT^ti^lC, XT'^SB2ICI5„ 87lft 
« ft fit, YESO^B)T'^TXf7ySB6lCl», £ rt 8 S * © 9 * « 7 r 5 . 
[ 0 0 7 3 ] 

ft*, iE0 2o(0 7P-f + a, «a%fli«K$$n5aiiifao*-e«*fflia*S5 

[ 0 0 7 4 ] 

# Hi 5fc 5 „ 
[ 0 0 7 5 ] 

* , * $ ss§ m <fc n tf , «iii»«o'Ny^»c»*rtSoa!S«**j*3£r*asiiii8* 

[ 0 0 7 6 ] 

ftS*$«©£{t£otts<:i:tfm#3. 

[ 0 0 7 7 ] 

T ft < x tffJ«rW3R5<JJ«K:y5f f -S'3>*ffli!ftfr*ci:««T**. $ fc , 51 SB 
[ 0 0 7 8 ] 50 
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<D fi ^ $ > feffi«*«ffc«4^ 7f-fey|«*^OS*W!a:«1II*ft»KJ:oT» * 
»±K*6to-r«:i:3VP**. <fc ^ T . # »c $! ffi <d 81 1 ^ ft © - & f£ tt T* & < , g&ttlt 

[ 0 0 7 9 ] 
[ 0 0 8 0 ] 

tcfcits*g»B# wca Lfc r^-o h +$&*fnt hj , Wfto^rt; £ftft&swittft tft 
RfftT*»*«*«ufc r^s (ttft) + ftftj , a*©«/b#»fl&*e* * y 

Wil-f^y h©»Sr*«S!JK:»Jt5'r*y*y««K:»*-f ^> h*E«Lfc r 

[ 0 0 8 l ] 
[ 0 0 8 2 ] 

*©l§£fctt, *Hfifi0<l K flfST § 3 > tf a - 2 7° D y 7 ASS*. CD-R0M^7D-y 
a - +f fcjf « L T t> J: V> , 

[ 0 0 8 3 ] 

^Onye^-^^tf, LAN, <<:/*-*'yK « IS 0 H © il fa * >y h 7 - * £ & ft 
S ft T ^ S K « , 111*7 h7-f*/yLT, j-?7D?-7A J f^lf-* 

[ 0 0 8 4 ] 

W±H««!llc»^T*«il8*iilWbfc««, *»Ktt<:ftP)»ci»Jll$ftSfe©Ttt*^. ffl 
[ 0 0 8 5 ] 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 
[0®©IB*&1&BJ3] 

[Hi] *^WOHfife0!llc«t5?fl#rt^a^gfil OA-F7i7isE*St7n^0 

[02] #HM0JfC<fc3^#1fl8MD©7*--?-y HfcSTW&BI?**. 
[03]*HfiSfi?IJfC<t5^#1f|gMDlcS-^<«^rt§cD«^(D-^JT*fei>o 

[0 4] *mmm<Dmmft®mirsmm 1 tc, *#«»«Bi*#ip ufctw*^-r«Bi7'D y 

* 0 7? $ 3 o 

[05] B 1 coc PU 5"Cfr5*«W©HSfc0lK:J:*»!SrtS*^fflia*« , r7o-f- + 
— H' $ 5 o 
[ ft 5 cd K B£ ] 
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1 -ftJIA&&CT£tll« 2 -AX, 3-RAM, 4-ROM, 5-CPU, 6-*-fT, 
7 -ft IP (BUSH, 8-*a@tt» 9 •■•/<* ;H* ft?, 10-1*88, 1 i-tU^ 
H\ 1 1 3-»*BB. N-*^F^tA, 1 

16-MIDI I/F, 1 7 ••• ffifl I / F , I 8-M I D I ISS, 1 9 ••• M (8 * V h 7 
- * , 2 2 1 - 7 V > * WftlsISg, 2 

3 -RftfMftHslB, 5 1 -JtKWSW, I 1 I 1 2-»*«S« 
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